Background The Challenging Behaviour Interview (CBI) was developed as an assessment of the
Introduction
Between 4 and 14% of people with intellectual disabilities show challenging behaviour such as aggression and self-injury (Oliver et al., 1987; Kiernan & Kiernan, 1994) . Challenging behaviour has been defined as "culturally abnormal behaviour(s) of such an intensity, frequency or duration that the physical safety of the person or others is likely to be placed in serious jeopardy or behaviour which is likely to seriously limit or deny access to and use of ordinary community facilities" (Emerson, 1995) . Emerson (1998) identified three important aspects of this definition. These are that challenging behaviour is defined by its impact, that challenging behaviour is to some extent socially constructed and that challenging behaviour can have a wide range of personal and social consequences. Thus 'challenging behaviour' does not refer to a single topography of behaviour but refers to behaviours that will have a wide range of impacts upon the quality of life of people with challenging behaviour and those who live and work with them. The social construction of challenging behaviour suggests that the identification of challenging behaviour will vary across settings, with some settings able to manage more severe behaviours such that the behaviours are not perceived to be challenging. This consideration of the concept and definition of challenging behaviour suggests that assessments that identify only a limited number of dimensions of impact of challenging behaviour may be insufficient to properly identify the significance of such behaviour to services and people with intellectual disabilities themselves. Assessments available for identifying challenging behaviour tend to focus on single or a small section of possible impacts. For example, scales that are widely used in the measurement of change following intervention or as measures for demonstrating the effectiveness of services such as Part II of the Adaptive Behavior Scale (ABS) (Nihira et al., 1974) and the Aberrant Behavior Checklist (ABC; Aman et al., 1985) use single Likert scales of frequency, severity or 'degree of problem' for a predetermined set of behaviours. These scales tend to produce total or factor scores that allocate equal weighting to all behaviours regardless of relative impacts of the different behaviours on the social and physical environment or the quality of life of the individual and those who live and work with them (Clements et al., 1980; Havercamp & Reiss, 1996; Holmes & Batt, 1980; McDevitt et al., 1977; Spreat, 1982) .
Other scales have assessed a broader range of impacts for behaviours. These include the Checklist for Challenging Behaviour (Harris et al., 1994 , Russell & Harris, 1993 , the definitions of challenging behaviour used by Qureshi (1993) and Emerson et al. (1997) and the Maladaptive Behaviour Inventory (Dagnan et al., 1995) . The Checklist for Challenging Behaviour (CCB; Harris et al., 1994) which has been used in an epidemiological study of aggressive behaviours in a health district in the South of England consists of two scales. The first is primarily concerned with aggressive behaviours. Items on this scale are rated in terms of their frequency, severity and management difficulty using five point Likert scales. The second scale within the CCB consists of other types of challenging behaviour that are considered likely to be associated with aggressive behaviour, these items are rated in terms of their frequency and severity only. In the pilot version of the scale, inter-rater and test-retest agreement ranged from 0.67 to 0.70 and 0.53 to 0.69 respectively. In the revised CCB, inter-rater agreement ranged from 29% to 100%. Qureshi (1993) and Emerson et al. (1997) conducted a large-scale, longitudinal epidemiological study within the North West Regional Health Authority in England. This study used a definition of challenging behaviour that clearly identified the topography of challenging behaviour, the current impact upon the environment and the management strategies. This interview format had a good level of reliability in the identification of people who were appropriately defined as presenting challenging behaviour. Cohen's Kappa for inter-rater identification of people who fitted the definition of challenging behaviour used in the studies varied from 0.62 for people living in hospital settings to 0.71 for people living in Social Services Hostels. This interview process is important in that it emphasises again that different dimensions of impact should be considered in identifying challenging behaviour. Dagnan et al. (1995) present a brief scale for use in population registers and epidemiological surveys based upon the factor structure of the Aberrant Behavior Checklist (Aman et al., 1985) . The scale listed topographies of behaviour and asked carers to rate on two 10-point scales the frequency and severity of the behaviours. Psychometric analysis of this scale used with Challenging Behaviour Interview 6 378 people with intellectual disabilities found that both dimensions produced the same four factor structure for the scale items (factors labelled 'impulsive and aggressive behaviour', 'passive behaviour and lethargy', 'stereotypic and self-injurious behaviour' and 'active social avoidance').
Further, the correlations between the severity and frequency scales were high and significant for all items (mean 0.65, SD = 0.22) except those concerned with passive behaviours (for example, 'stands still' and 'withdrawn' where both extremes of the frequency scale might be seen as indicating a severe behaviour). The assessments reviewed here draw attention to the potential for assessments of the impact of challenging behaviour to include a wide range of dimensions.
It is not only in the definition of challenging behaviour that it is important to consider a broad range of impacts for such behaviour. Non-aversive intervention in challenging behaviour are characterised by attention to quality of life and ecological change (e.g. LaVigna & Donnellan, 1985; Kushlick et al., 1997; Horner et al., 1990) . Intervention for challenging behaviour may involve strategies for the successful management of challenging behaviour and the improvement of quality of life for people who challenge and those who live and work with them alongside strategies to reduce the frequency and intensity of such behaviours. Clearly in order to measure the impact of such interventions measures of challenging behaviour should assess a wider range of possible impacts of challenging behaviour. The measures reviewed above tend to use limited definitions of severity and limited scoring systems. This may not allow comparative severity within and between individuals to be sufficiently described. This issue is immediately relevant to comprehensive intervention evaluation (Meyer & Janney, 1989) . The current paper describes the development of a measure of the severity of challenging behaviour that uses a broad range of dimensions of impact of challenging behaviour and an examination of its psychometric properties based upon its use with 87 adults and children with intellectual disabilities and challenging behaviour.
Method

Participants and Respondents
Two groups of individuals participated in the study. Participants were selected who were regarded as having challenging behaviour because the focus of assessment was the severity of challenging behaviour, not whether it was present or absent. The adult sample comprised 40 adults aged 17 to 58 years with moderate to severe intellectual disabilities. They were selected to participate on the basis that they had been identified as showing challenging behaviour from informal observation, clinical referral or information provided by carers. Participants either lived in a hospital or in a community based service in the West Midlands, all received 24 hour care, and had been living in their homes for at least three months. There were 26 males and 14 females and the mean age of the participants was 36.0 years (SD = 12.0 years). The child sample comprised 47 children aged 4 to 12 years with severe intellectual disabilities. Children were selected from 10 schools for children with severe intellectual disabilities in the West Midlands and had been reported to show challenging behaviour by interview with their classroom teacher. There were 32 males and 15 females and the mean age of the participants was 8.71 years (SD = 2.23 years).
The Challenging Behaviour Interview 1
The Challenging Behaviour Interview is conducted in two parts. In Part I, respondents are asked to determine whether the participant has shown one of the following five types of behaviour within the last month: "self-injury", "physical aggression", "verbal aggression", "disruption of the environment" and "inappropriate vocalisations". The time period of one month is used to enhance reliability. For each behaviour type, a fully operationalised description is provided, example topographies and other information about the category. For example, "self-injury" is described as "non-accidental behaviours which produce temporary marks or reddening of the skin or cause bruising, bleeding or other temporary or permanent tissue damage". Examples listed under the selfinjury category include "self-biting, head banging, head-punching or slapping, removing hair, selfscratching, body hitting, eye poking or pressing". Other information about the category states "Do not include anal-poking but do include poking of other body orifices".
Part II of the interview consists of 14 questions designed to assess the severity of each topographical class of behaviour identified in Part I. Each question in Part II consists of a clearly anchored, four or five-point Likert scale (see Table 1 ). For example, question number 4 measures the response required by the worst instance of the identified behaviour in the past month: a score of one indicates that a "verbal discouragement or reminder" was necessary, a score of two indicates that an "informal physical intervention by one member of staff, removal to a safe environment, and/or removal of staff or others from immediate environment" was necessary, a score of three indicates that "informal physical intervention by more than one member of staff, a formal restraint procedure and/or protective devices" was necessary and a score of four indicates that "seclusion, PRN medication, legal involvement or legal advice was sought and/or a section of MHA being invoked" was necessary.
+++ Insert Table 1 about here +++ Procedure For each participant in the adult sample, the interview was conducted with a member of staff who had worked closest with the participant in the last three months (e.g. the keyworker). For each participant in the child sample, the interview was conducted with the child's teacher at school. Each respondent was given a copy of the interview schedule to refer to during the interview. In the first part of the interview, respondents were asked to identify whether or not the participant had shown any of the listed behaviours within the last month. The interviewer read out each of the behavioural categories in turn, giving definitions and examples of each. Part II of the interview was then administered for each behaviour identified in Part I.
Results
Reliability
Test-retest and inter-rater agreement data for the interview were collected for 22 participants in the adult sample. To assess inter-rater agreement, a second respondent was interviewed within two days of the first interview. The second respondent was also required to have worked in the same home or hospital and to have known the participant for at least 3 months. To assess test-retest agreement, the first respondent was re-interviewed after a period of between two and ten days from the first interview. Table 2 shows the number of participants in the reliability analysis identified as showing each topography of challenging behaviour in Part I of the interview and data for test-retest and inter-rater agreement. For each topography, occurrence agreement was calculated by dividing agreement on occurrence by agreements plus disagreements on occurrence, non-occurrence agreement was calculated by dividing agreement on non-occurrence by agreements plus disagreements on nonoccurrence and total reliability was calculated by dividing all agreements by all agreements plus all disagreements. Table 2 For the purposes of reliability assessment only, after Part 1 of the interview had been administered, respondents were then asked to indicate how concerned they were about each behaviour on a seven point Likert scale ranging from 0 (not at all concerned), through to 6 (extremely concerned). Only those behaviours rated three and above on the concern scale by the first respondent were considered for rating on Part II of the interview. This was because numerous behaviours were often identified by informants and it was thought important to avoid interviewee fatigue. To assess item reliability, Pearson correlation coefficients were computed on scores to each question for each behaviour, pooled across participants. Table 3 shows the results of this analysis.
+++ Insert
+++ Insert Table 3 +++
The mean item reliability was 0.53 (range 0.39 to 1.00) for inter-rater agreement and 0.74 (range 0.54 to 1.00) for test-retest agreement. To assess the test-retest and inter-rater reliability of the total score for each behaviour, the scores for each question were summed and Pearson correlation coefficients were computed for each behaviour. Table 4 shows the coefficients from this analysis.
+++ Table 4 here +++ The mean inter-rater agreement across behaviours was 0.48 (range 0.02 to 0.77) and the mean testretest agreement was 0.76 (range 0.66 to 0.85). The reliability of the total overall score was very high (0.90 and 0.96 for inter-rater and test-retest agreement respectively). Table 5 shows the mean total CBI scores computed for each behaviour for the adult and child samples. Table 5 here +++ It can be seen that behaviours that are the most likely to have the broadest range of impacts (such as physical aggression) have the highest mean total scores (19.50 for the adult sample and 19.31 for the child sample). Behaviours that have a more specific range of impacts (such as inappropriate vocalisations which has little impact on the surrounding physical environment) have lower mean total CBI scores (13.73 and 13.43 for the adult and child samples respectively).
+++ Insert
Validity
Concurrent validity of the CBI was assessed by correlating the total score of the CBI for the child sample with the subscale and total scores of the Aberrant Behavior Checklist (ABC). The correlation between the total score of the CBI and the total score of the ABC was 0.56 (p < .01).
Correlations between the total score of the CBI and the subscales of the ABC were: Irritability (.68, p < .01), Lethargy (.27, n.s.), Stereotypy (.19, n.s.), Hyperactivity (.47, p < .01) and Inappropriate Speech (.33, p < .05).
To assess the content validity of part two of the CBI, mean item scores were compared for selected pairs of behaviour. The pairs of behaviours selected for comparison were chosen because differences could be predicted between them (based upon pragmatic judgements from the topography of the behaviour) for particular items if these items were valid. The pairs were also chosen to compare behaviours with similar topography but different directions of action. Thus, selfinjurious behaviour was compared to aggression with differences predicted for scores on items concerned with the effects of the behaviours on the individual's health (higher for SIB), the health of staff and other service users (both higher for physical aggression) and the use of restrictive devices (higher for SIB). Similarly, verbal and physical aggression were compared with differences predicted for scores on items concerned with the effect on carer and other service users' health and the frequency of physical restraint (all higher for physical aggression). Destruction of the environment and physical aggression were compared, with differences predicted on items concerned with the effect of the behaviours on the staff's and other service users' health (both higher for physical aggression) and the effect on and modifications to the environment (both higher for destruction of the environment). Finally, SIB and inappropriate vocalisations were compared with differences predicted on items concerned with the effects of the behaviour on the individual's health (higher for SIB).
For each comparison, part two item scores were included in a between-subjects design.
Consequently if a participant had scores on both behaviours in the comparison, scores for one behaviour were randomly discarded whilst scores for the other were retained. The only constraint on the random selection was the need to have approximately equal numbers in each group for comparison. As this process was repeated for each comparison, different scores were used in each of the four comparisons and the group sizes for the same behaviour differ between comparisons.
To ensure that the behaviours in the comparisons occurred at a similar frequency and duration, the scores on the first three items of part two which refer to frequency, the duration of the longest episode in the last month and the duration of the average episode were compared using Mann Whitney U tests. There were no significant differences for any of these items between behaviour pairs thus the behaviours in each comparison were of comparable frequency and duration.
The mean item scores for the behaviour pairs and the results of the Mann Whitney comparisons are shown in Table 6 . +++ Insert Table 6 here +++ To avoid type one errors, the Bonferroni correction was applied within each comparison and the alpha level for all comparisons was set at 0.006; all comparisons are two-tailed. Table 6 shows significant differences in line with the predictions made for SIB and physical aggression for the effect of SIB on the person's health (U = 10, p < 0.001), the effect of aggression on staff's health (U = 40, p < 0.001) and the effect of aggression on other service users' health (U = 63, p < 0.01) but not the predicted difference for the use of restrictive devices (U = 127.5, n.s.). Similarly the comparison of verbal and physical aggression showed differences in line with predictions for the effect of physical aggression on staff's health (U = 32.5, p < 0.001), other service users health (U = 63, p < 0.005) and the frequency of physical restraint (U = 57.5, p < 0.005). The comparison of destruction of the environment and physical aggression showed predicted differences for the effect of physical aggression on other services users health (U = 56, p < 0.005), the effect of destruction of the environment on the environment (U = 40.5, p < 0.001); the necessity for modifications to the environment (U = 55.5, p < 0.003) but not the predicted effect on staff's health (U = 54, n.s.).
Finally the comparison between SIB and inappropriate vocalisations showed the predicted effect of SIB on the person's health (U = 66, p < 0.001).
A further assessment of the validity of the CBI compared the total mean scores of each of these four behaviours. Predictions were made on the assumption that the behaviours that potentially would have an overall greater range of impacts would have a higher mean total score than the behaviours whose potential impact was limited to one person or the environment. Again, due to repeated testing, the Bonferoni Correction was applied and the alpha level for each comparison was set at 0.0125. Controlling for frequency and duration, a t-test for independent samples found significant differences between self injurious behaviour and inappropriate vocalisations (t = 2.93, df = 20, p < 0.01), and physical aggression and verbal aggression (t = 4.11, df = 27, p < 0.005). As predicted, no significant differences were found between self-injurious behaviour and physical aggression (t = 0.86, df =31, n.s.), or physical aggression and destruction of property (t = 0.52, df = 29, n.s.).
Discussion
The CBI was developed to provide a measure with which to assess a broader range of impact of challenging behaviour in line with recent definitions of challenging behaviour (e.g., Emerson, 1998) . The scale has been piloted on 87 children and adults with intellectual disabilities. Inter-rater and test-retest reliability have been reported for the identification of behaviours of concern and the ratings of impact of the behaviours. In general these reliabilities are good. The test-retest reliability for the total of all impact scores for each behaviour is very high, and is at a level that suggests that this score can be used to monitor individual change over time. The reliability of the CBI is probably due, at least in part, to the strategy of focusing on behaviours that have occurred in the last month.
This does not imply that behaviours of lower rate should not be considered to be challenging.
However, less frequent behaviours that have occurred some time ago are likely to be unreliably appraised using objective measures.
The correlation between the CBI total score and Aberrant Behavior Checklist total score was highly significant. Significant correlations were also obtained between the Irritability, Hyperactivity and Inappropriate vocalisations subscales of the ABC, indicating that the concurrent validity of the interview is good. That the correlations were highest for the Irritability and Hyperactivity subscales is consistent with the finding of Lowe et al. (1995) that people with severe challenging behaviour referred for specialist intensive support had significantly higher scores on these subscales than people with severe challenging behaviour not so referred. Content validity was established in this study by demonstrating that the CBI discriminates between self-injurious behaviour, physical aggression, disruption of the surrounding environment, and inappropriate vocalisations on specific items relating to relevant aspects of severity of impact. For example, significant differences were found between self-injurious behaviour and physical aggression on items relating to the impact of each topography on the individual's health, (self-injurious behaviour scores were significantly higher), staff health and other service users' health (physical aggression scores significantly higher).
Most of the differences that were predicted from an understanding of the topographies of the behaviours included were significant. Differences that were predicted, such as the difference between environmental and physical aggression on carer health were found not to be as predicted following the adjustment of alpha levels based upon the Bonferonni procedure. Importantly, the frequency of the behaviour was controlled for in all comparisons so higher scores could not be attributed to a higher frequency of behaviour. Thus the content validity of the CBI is confirmed by finding significant differences in impacts between behaviours that by definition have different impacts on the social and physical environment.
The descriptive analysis of the CBI also contributes to the content validity of the instrument. The range of total scores for each behaviour demonstrates that the CBI detects differences in the variability of severity of different behaviours. Behaviours that have the potential for great variability in terms of severity such as physical aggression have a larger range of total scores.
Alternatively, behaviours where the potential impact of the severity is limited (e.g. inappropriate vocalizations) have a smaller range of total scores. These differences also indicate that the CBI is able to recognise the varying degrees of impact the same behaviour can have on the lives of different individuals.
Whilst these preliminary analyses of the psychometric properties of the CBI are encouraging there are a number of ways in which assessment of validity and reliability might be extended. In this evaluation only behaviours rated as of concern were included as most participants showed a number of behaviours and it is important to avoid informant fatigue. Further studies should examine a broader range of behaviours without using concern as an inclusion criterion. Additionally, future research might employ children and adults in non-service settings, consider concurrent validity in an adult population and examine the internal consistency and factor structure of the CBI. There is an assumption in the scoring of the CBI that items carry equal weight both within and between behaviours and this assumption warrants examination.
The CBI has a number of potential uses. It has particular potential as a routine outcome measure in work with people with challenging behaviour both at an individual and service level in that it combines a focus on specific behaviours with a psychometrically sound interview method for data collection. Some previous evaluations have used non-standardised records of specific behaviours such as direct observation of engagement or records of individual incidents of behaviour (e.g. Dagnan et al., 1996; Hoefkens & Allen, 1990) . These methods are likely to be sensitive to change but may be cumbersome or unreliable as routine data collection methods. Others evaluations have used measures such as the ABC (Aman et al., 1985) and the ABS (Nihira et al., 1974) which measure a range of pre-determined behaviours with a limited range of impacts and give equal weighting to all behaviours regardless of whether they are present in a person's repertoire of behaviours (Holmes & Batt, 1980) or whether they have been the focus for intervention. In some evaluation studies these measures have demonstrated change (e.g. Lowe et al., 1996) . However, these measures are likely to be relatively insensitive to changes that may be targeted in communitybased interventions (LaVigna & Donnellan, 1985; Kushlick et al., 1997; Horner et al., 1990) . The CBI records a range of impacts for the specific behaviours shown by the person using a standardised interview. This feature of the scale may make it more suited to the evaluation of multicomponent, non-aversive strategies (e.g. Horner et al., 1990) . The CBI has a range of other potential uses; such as in the initial assessment of challenging behaviour, and as part of the routine assessment of risk within services. It could also be used in the examination of relationships between individual topographies and other variables, such as quality of life. Spreat, S. (1982) . An empirical analysis of item weighting on the Adaptive Behavior Scale.
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Question
Likert Scale 1-Frequency of behaviour 1 (this time next month) to 5 (in the next 15 minutes) 2-Longest episode of behaviour 1 (less than a minute) to 5 (more than an hour) 3-Average episode of behaviour `` 4-Response to worst episode 0 (nothing) to 4 (seclusion) 5-Effect on individual's physical health 0 (no effect) to 3 (significant injury) 6-Effect on staff physical health `` 7-Effect on service users physical health `` 8-Effect on service users well-being 0 (no effect) to 4 (nearly every day) 9-Effect on immediate environment 0 (no damage) to 4 (extreme damage) 10-Restrictive devices applied 0 (never) to 4 (almost continuously) 11-Modifications made to environment 0 (none) to 3 (modifications been made) 12-Verbal response given by staff 0 (never) to 4 (at least once an hour) 13-Physical restraint given by staff `` 14-More than one staff member needed `` Table 2 
